Following Rowe and Kahn's successful aging model, this study identified successful aging as a distinctive aging trajectory and examined gender differences in the aging process. Using the Health and Retirement Study data (2000)(2001)(2002)(2003)(2004)(2005)(2006)(2007)(2008), this study applied group-based trajectory analysis to identify multiple aging trajectories in a sample of older Americans aged 65 and over (N=9,226). Six dimensions were analyzed in the multi-trajectory model: chronic disease, physical functional limitation, disability, depressive symptom, cognitive functioning, and active engagement with life. Three aging trajectory groups were identified: successful aging, usual aging, and pathological aging in both samples of men and women. About one third of women and 40 percent of men fell into the successful aging trajectory. Women were more likely than men to experience functional limitations and disability over time, thus less likely to age successfully. Younger age and higher levels of education and income were related to the likelihood of successful aging. Findings provide support for a multidimensional model of successful aging that emphasizes the heterogeneity in physical, cognitive, and social functioning among the older population. Future research need incorporate subjective assessments of successful aging, examine the potential transitions among different aging trajectories, and assess the impacts of health behavior and resource variables on the aging outcomes.
Introduction
Successful aging has been a subject of increasing public interests and research efforts since Rowe and Kahn proposed this aging model in the late 1980s. Although there is no consensus on how to define and measure successful aging, the three-component model developed by Rowe and Kahn (1997) has been widely accepted. The model provides a multidimensional conceptualization of successful aging, including low risk of disease and disability, high physical and cognitive functional capacity, and active engagement with life (Rowe & Kahn, 1997) . Based on these dimensions, at least three distinct pathways in the aging process could be postulated: pathologic, usual, and successful aging. Older adults with specific diseases or disability may experience pathologic aging; their lives have been affected by the diseases since adulthood or even earlier. In contrast, older adults without major diseases or disability may experience either usual aging (non-pathologic but high risk for specific diseases) or successful aging (low risk and high function) (Rowe & Kahn, 1987; 1997) .
Previous research focused on the prevalence estimate of successful aging in the United States. Surprisingly, a huge difference existed in the prevalence estimates from the studies of the past three decades. For example, using a national sample from the Health and Retirement Study (1998) (1999) (2000) (2001) (2002) (2003) (2004) , McLaughlin and colleagues (2010) estimated that no greater than 11.9 percent of adults aged 65 and over aged successfully at four time points of observation. Strawbridge and colleagues (2002) estimated that 18.8 percent were aging successfully in a sample of adults aged 65 and over from Alameda County Study. When using both objective and subjective assessments, Pruchno and colleagues (2010) found that over 80 percent in the sample of a relatively well-educated, younger cohort (50-74) were classified as successful agers. As indicated in a meta-analysis of 28 studies, the prevalence varied greatly from 0.4 to 95 percent, with an average of 35.8 percent of the study subjects being classified as successful agers (Depp & Jeste, 2009 ). This considerable variability likely resulted from the sample composition and the different criteria used to operationalize successful aging (Depp & Jeste, 2009; McLaughlin, Connell, Heeringa, Li, & Roberts, 2010) .
Prior studies also documented gender differences in aging trajectories. Generally, older women have less education achievement and less earned income than older men (McLaughlin et al., 2010; Yang, Hoshi, Wang, Nakayama, & Kong, 2013) . Low socioeconomic status is one of the significant predictors of poor health in old age. Also older women are likely to have more chronic diseases and experience more physical function limitations than older men despite women's longer lives (McLaughlin et al., 2010; Yang et al., 2013) . Therefore, women are less likely to age successfully (Pruchno et al., 2010) or may experience different pathways to successful aging. However, findings are inconsistent in the existent literature. Similarly, there is limited evidence that supports socio-demographic profiles of successful aging, that is, higher levels of education, income and wealth, currently marital status, and White ethnicity are related to the likelihood of aging successfully (e.g., Depp & Jeste, 2009; McLaughlin et al., 2010 ).
This literature is thus limited by the use of various operational definitions of successful aging, lack of examining changes in multiple aging dimensions, and inconsistent findings. Despite numerous studies generated from Rowe and Kahn's model (e.g., Berkman et al., 1993; McLaughlin et al., 2010) , to our knowledge, none of them have simultaneously modeled multiple dimensions of successful aging and examined the temporal changes on these dimensions among older Americans. Further, no studies to date have examined population heterogeneity or the differences in the aging pathways. Therefore, this study aims to (1) identify multiple aging trajectories using six dimensions of physical, mental, cognitive, and social functioning; (2) assess gender differences in aging trajectories; and (3) examine socio-demographic characteristics in relation to aging trajectories.
Methods

Data Source and Study Sample
Analyses used data from five consecutive waves of the Health and Retirement Study (HRS: 2000 (HRS: , 2002 (HRS: , 2004 (HRS: , 2006 (HRS: , and 2008 . The HRS consists of a multistage stratified area probability sample of adults over age 50 living in the contiguous United States (Servais, 2010) . Respondents are interviewed every two years, and age-eligible people from younger birth cohorts are added at certain point of time to make the total sample representative of the target population (Servais, 2010) . This study used a subset of respondents 65 years of age and older. Proxy respondents were excluded at baseline (n=2,062). Missing cases were imputed for the included samples in the SAS procedure of Proc Traj via maximum likelihood estimation (Nagin, 2005) . The final sample size was 9,226, with 3,740 men (40.5%) and 5,486 women (59.5%). Listwise deletion was applied in the multinomial logistic regression analyses, resulting in a total of 9,068 respondents (3,649 men and 5,419 women).
Most variables used in the analyses were retrieved from a special file distributed by the RAND Center for the Study of Aging. The complied data contains cleaned and processed variables with linkage across survey waves (St. Clair et al., 2011) . Measures of active engagement were retrieved from five consecutive survey years (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) .
Measures
Guided by Rowe and Kahn's model (1987; 1997) and previous research (e.g., Hsu & Johns, 2012; McLaughlin et al., 2010) , this study used the following six measures to identify successful aging trajectory: (1) chronic diseases, (2) activity of daily living (ADL) disability, (3) physical functioning, (4) depressive symptoms, (5) cognitive functioning, and (6) activity engagement.
Chronic diseases. One of the criteria of successful aging was "no major disease". Thus the diagnoses of five important chronic diseases were assessed, i.e., cancer, chronic lung disease, diabetes, heart disease, and stroke, because these diseases are major causes of death among older adults (McLaughlin et al., 2010) . Each disease was scored, and the summary score could range from 0 (no major chronic disease) to 5 (all the chronic diseases).
Disability. Consistent with the MacArthur Studies of Successful aging and previous research (McLaughlin et al., 2010; Strawbridge et al., 2002) , this study assessed disability using self-reported difficulties with activities of daily living (ADLs). The assessed activities included walking across a room, dressing, bathing or showering, eating, getting in or out of bed, and using the toilet (McLaughlin et al., 2010) . Binary responses (yes/no) were provided to each item. The overall score ranged from 0 (no difficulty) to 6 (difficulties in all six activities).
Physical functioning. HRS participants were asked whether they had difficulty in performing seven physically demanding tasks, which included walking one block; walking several blocks; climbing one flight of stairs; climbing several flights of stairs; lifting or carrying items weighing more than 10 lbs; stooping, kneeling or crouching; and pulling or pushing large objects (St. Clair et al., 2011) . Binary responses (yes/no) were summed up to capture functional limitations, with possible ranges from 0 (no difficulty) to 7 (difficulties in all seven tasks).
Depressive symptoms. The eight-item Center for Epidemiologic Studies Depression Scale (CES-D) was used to measure depressive symptoms. This scale was developed for the Established Populations for Epidemiologic Study of the Elderly (Kohout, Berkman, Evans, & Cornoni-Huntley, 1993) , measuring a continuum of psychological distress. The depressive symptom score (range 0-8) was calculated as the number of items endorsed by HRS respondents. Higher scores indicated more psychological distress.
Cognitive functioning. The total cognition summary score was used to indicate individual cognitive functioning; it summarizes the memory and mental status scores. Memory was assessed using two word list recall tasks, i.e., immediate free recall and delayed free recall. Working memory was assessed using the Serial 7's subtraction test. Mental status was measured by the tests of backward counting, date naming, object naming, and President/Vice President naming (St. Clair et al., 2011) . The resulting range was 0-35, with higher scores indicating better cognitive functioning.
Activity engagement. In line with previous research (e.g., Bukov, Mass, & Lampert, 2002; Herzog, Kahn, Morgan, Jackson, & Antonucci, 1989; Hsu & Johns, 2012) , engagement with life was measured by participation in productive activities, including working for pay, volunteering for organizations, and helping friends, neighbors, or relatives. The summary score of engagement in three activities ranged from 0 to 3, with higher scores indicating engagement in more activities.
Baseline covariates of aging trajectories. Age was measured by years, ranging from 65 to 104 at baseline (M=74.49, SD=7.08). Race-ethnicity was classified as Hispanic (6%), non-Hispanic White (82%), and non-Hispanic Black (12%). Respondents identifying as other ethnicities were not included in the analyses due to their small sample size (n=148). Education was measured as number of years of completed school, ranging 0-17 (M=11.83, SD=3.35). Household income (range 0 to $5,539,024) was log transformed (M=10.14, SD=1.0) due to its skewed and wide distribution. Marital status was coded into married (58%) and non-married (42%) (see Table 1 ). This study applied a multi-trajectory model to estimate multiple aging trajectories over time. The multi-trajectory analysis, based on the group-based trajectory model, is designed to measure the linkage among the trajectories of multiple distinct but related outcomes (Jones & Nagin, 2007) . The basic group-based trajectory model aims to identify groups of individuals with statistically similar progression or trajectories in a single outcome (Nagin, 2005) . It assumes International Journal of Social Science Studies Vol. 2, No. 3; 2014 that the population comprises of a finite mixture of underlying, distinctive developmental trajectories. In the multi-trajectory model, each trajectory group is defined by the multiple trajectories of related outcomes (Nagin, 2005) . The size of the trajectory group is measured by the probability of group membership, which can be linked to individual characteristics. The model also computes probabilities that link membership in trajectory groups across outcomes, thus providing a more detailed and varied summary of the developmental connections among multiple outcomes (Nagin, 2005) . The likelihood for each individual i given the number of groups j is where k is an index of the number of different outcome trajectories in each trajectory group j (k=6 in this study); π j is the probability of membership in group j; and f (*) defines the distribution for each outcome by trajectory group (Jones & Nagin, 2007) . In this study, the aging trajectories were modeled using the Proc Traj Poisson and censored normal options. For the outcomes of chronic diseases, disability, physical functioning, and activity engagement, the Poisson models were used (Jones, Nagin, & Roeder, 2001 ): log( ) = Depressive symptoms and cognitive functioning were normally distributed, thus the censored normal models were used (Jones et al., 2001 ):
The basic models provide a predicted shape of each trajectory. In application of these models, iterative testing of the data suggested the need to consider only linear and quadratic specifications of time (also see Zimmer, Martin, Nagin & Jones, 2012) . Separate trajectory models were estimated for men and women. The Proc Traj procedure in SAS program can model up to six outcomes variables simultaneously for multiple trajectories (Hsu & Jones, 2012) . The Bayesian Information Criterion (BIC) is a fit index used to compare competing models with different numbers of trajectories. Theoretical fitness, parsimony principle, and the substantive importance of the groups are also important in determining the optimal trajectory group number (Hsu & Jones, 2012) .
Once the aging trajectory groups were derived from the multi-trajectory model, the group assignment based on posterior probabilities of group membership was used in the multinomial logistic regression analyses to examine the relationship between the aging trajectory groups and the demographic characteristics at baseline in the samples men and women, respectively. One group served as the reference category (successful aging, see below).
Results
Three Aging Trajectories
Numerous specifications of the models were assessed and compared, including those with quadratic and cubic function of time. As a result, a three-group model was selected and fit the data best in both samples of males and females. Figure  1 displayed the trajectory plots for the three groups in the sample of men. Group 1 (38.1% of the sample, n =1,423) was usual aging group, characterized by the moderate levels of chronic diseases, disability, and physical functional limitation that increased over years, steadily lower level of depressive symptoms, and relatively high levels of cognitive functioning and activity engagement that decreased over time. Group 2 (39.6% of the sample, n =1,482) was successful aging group. Members in this group had few but increasing chronic diseases over time, steadily low levels of disability and physical functional limitation, steadily few depressive symptoms, and high levels of cognitive functioning and activity engagement that decreased over time. Group 3, the pathological aging group, contained 22.3% of the sample (n = 835). Members in this group exhibited the highest levels of chronic diseases, disability, and physical functional limitation that increased over time, steadily high level of depressive symptoms, and lowest levels of cognitive functioning and activity engagement. Figure 2 displayed the trajectory plots for the three groups in the sample of women. Group 1 (32.7% of the sample, n =1,797) was classified as successful aging group; Group 2 (38.9% of the sample, n =2,143) was usual aging group; and Group 3 (28.3% of the sample, n =1,546) was identified as pathological aging group. The three groups in women exhibited similar characteristics in physical, mental, cognitive, and social functioning as did the sample of men. 
Gender Differences in Aging Trajectories
Gender differences in group assignments and membership characteristics were examined using chi-square tests and independent t-tests. Men were more likely than women to experience successful aging trajectory but less likely to fall into the pathologic aging trajectory [X² (2, N=9,226) = 59.7, p < .0001]. Gender differences also existed in the membership indicators and characteristics across three groups (Table 2 ). In general, older women reported fewer diagnosed chronic diseases, but more physical functional limitations and depressive symptoms across three groups. As to ADL disability, women in the successful aging group were not different than their male counterparts at earlier observation periods, but reported more disabilities at later observation periods. In contrast, women in the usual and pathologic aging groups had more disabilities at earlier periods but no gender difference was observed at later times. Women in the successful aging and the usual aging groups usually had higher cognitive functioning scores than male counterparts, but no gender difference was observed in the pathologic aging group. Older men were generally more actively engaged with life across three groups. Women had less household income and were less likely to be married than men across three groups. 
Socio-demographics of Aging Trajectories
Multinomial logistic regressions were used to examine the relationship between socio-demographics at baseline and the trajectory groups. The results indicated that the successful aging group was significantly different than the other two groups (Table 3) . In both genders, compared with the successful aging group, members in other groups were more likely to be older, less educated, and with less household income. Race/ethnicity and marital status were generally not related to group memberships, except that non-Hispanic Black women were more likely to be in the pathologic aging group than non-Hispanic White women. -2 Log likelihood =11814 df=12 Note: The reference group of the dependent variable was the successful aging group for both men (n=1450) and women (n=1774) samples. The reference groups of independent variables were Non-Hispanic White (race-ethnicity), and not married (marital status).
*p<.05, **p<.01, ***p<.001
Discussion
Finding Implications
Findings of this study provide support for a multidimensional model of successful aging that emphasizes multiple pathways in the aging process, as proposed by Rowe and Kahn (1987; 1997) . Through examining temporal changes in six dimensions of physical, mental, cognitive, and social functioning, this study identified three distinct aging trajectories among older Americans. Consistent with the meta-analysis done by Depp and Jeste (2009) , the study documented that a sizable proportion (over one third) of older Americans were at low risk of disease and disability, had high physical and cognitive functional capacity, and were actively engaged in society. Differentiated from the successful aging group, about 40 percent of older adults falling in the usual aging group demonstrated certain risk of disease and disability, but were still functioning mentally, cognitively, and socially. In contrast, over one fifth of males and one quarter of females in the study sample were classified into the pathologic aging group. They might have experienced disease-related declines, with least functional capacity in all six domains among the three groups. The distinctions among three aging trajectories indicate population heterogeneity in the aging process, providing a relatively comparative and holistic picture of the aging pathways.
Gender differences exist in the aging trajectories and this study contributes to clarifying previous equivocal findings (e.g., McLaughlin et al., 2010; Newman et al., 2003) . Given that older women reported more functional limitations and depressive symptoms as well as lower levels of social engagement, they were less likely than men to age successfully but more likely to fall into the pathologic aging trajectory. Even within the successful aging group, women had lower physical, mental, and social functioning than men. On the contrary, this study documents that women reported fewer diagnosed chronic diseases than men, probably due to the fact that men had higher rates of some chronic diseases (e.g., cancer, coronary and pulmonary disease) (McLaughlin et al., 2010; Murtagh & Hubert, 2004) . However, when examining nonfatal disabling conditions (e.g., fractures, osteoporosis, back problems, osteoarthritis, and depression), old women consistently reported more functional limitations and physical disability, and diminished quality of life than older men (Murtagh & Hubert, 2004) . Gender differences in physical capacity due to primary or comorbid conditions may affect how to define and measure successful aging. Future research need develop gender-specific measures to profile aging trajectories.
Consistent with previous research (e.g., McLaughlin et al., 2010) , this study found that younger age and higher levels of education and income were related to the likelihood of aging successfully. Obviously, younger age is related to lower risk of disease and disability or age-related losses. Higher education and income would enable older adults to have great access to health promotion resources, cognitive resources, and psychosocial resources, which in turn help eliminate the adverse effects in later life and increase the likelihood of aging successfully (Beatty, Kamarck, Matthews, & Shiffman, 2011; McLaughlin et al., 2010) . Also socioeconomic status is related to health-promoting behaviors, such as physical activity, avoidance of tobacco, and nutritious diets during the life course (Pampel, Krueger, & Denney, 2010) . Older adults with healthy behaviors and lifestyle are likely to age successfully.
This study contributes to the literature on successful aging in several ways. Through the use of nationally representative, longitudinal data and the application of the multiple trajectory analysis technique, this study improves our understanding of the multidimensional concept of successful aging and population heterogeneity in the aging process. Although a number of studies were generated in accordance with Rowe and Kahn's model, few of them have incorporated multiple dimensions (i.e., physical, mental, cognitive, and social functioning) of successful aging, and at the same time, examined temporal changes in these dimensions. Besides, most studies assumed population homogeneity in the aging process without investigating the distinction between successful aging and other possible aging trajectories. Static, rigid criteria of successful aging that were used in cross-sectional design studies may mask our understanding of the dynamic nature in the aging process. These criteria may be changeable conditional on chronological age, gender, or other cultural specific contexts. The current study captures the mutable outcomes and classifies older adults with similar trajectory trends in the aging process through the use of multi-trajectory modeling. This dynamic approach helps identify and summarize multi-period aging trajectories, demonstrating individual probabilities or memberships in each identified trajectory. This study also provides strong evidence for gender differences in successful aging and the socioeconomic impacts on the aging trajectory patterns, thus clarifying the mixed findings in the literature. We can never underestimate the salience of social statuses in predicting later life well-being.
Limitations
There are limitations in this study. First, the measures of successful aging used in this study only included objective assessments. As widely debated in the literature, both objective criteria and subjective evaluations are important to assess various aging trajectories (e.g., Pruchno et al., 2010; Strawbridge et al., 2002) . The inclusion of subjective components would likely result in different typologies of successful aging trajectory (Pruchno et al., 2010) . It is important for future research to incorporate both components to identify and compare different successful aging trajectories.
Second, the six dimensions selected in this study may not be exclusive or valid. For example, although social connection was used to measure activity engagement in previous research (e.g., McLaughlin et al., 2010) , the preliminary analysis in this study indicated that it did not distinguish the specific aging trajectories, probably due to the lack of clear conceptualization or valid measures in the HRS. Furthermore, activity engagement was limited to only three types of productive activity: paid work, organizational volunteering, and informal help to friends or relatives. Definitely, other activities such as church attendance, family caregiving, and participation in social clubs or groups would fall within the realm of social engagement and have influences on older adults' health (Thomas, 2012) . Further efforts are needed to develop valid measurement of activity engagement and evaluate its role in distinguishing aging trajectories.
Third, transitions among aging trajectories were not examined in this study. It is common that age-relate losses of function lead to transition "from successful to usual, usual to diseased, diseased to impaired" in the aging process (Rowe & Kahn, 1987, p.148) . In addition, extrinsic factors such as life style, diet, exercise and psychosocial factors may affect successful aging trajectories and transitions. Lastly, this analysis may overestimate the overall probability of successful aging, in part due to the lack of consistent criteria across observation periods and in part due to the exclusion of proxy respondents as well as nursing residents.
Conclusion
Despite these limitations, this study contributes to research on successful aging by identifying distinctive aging trajectories, contrasting successful aging with usual and pathologic aging trajectories, and illustrating heterogeneity in the aging process based on within-person functional change and between-person differences in socio-demographic characteristics. Findings provide support for Rowe and Kahn's successful aging model and multiple aging pathways (1987; 1997) . Also this study documents gender difference in the aging trajectories and the socioeconomic impacts on the aging trajectory patterns, clarifying equivocal findings in the literature. Future research need improve measurement of successful aging, model transitions among different aging trajectories, and incorporate health behavior and resource variables that have direct effects on the aging outcomes. Given the rapid growth of the older population and the prolonged life expectancy, it is important to promote successful aging through decreasing chronic diseases and the associated disabilities, and improving physical, cognitive, and social functioning in the older population.
